Cross talk between apoptosis and invasion signaling in cancer cells through caspase-3 activation.
In solid tumors, cancer cells are exposed to various microenvironmental stresses such as hypoxia, nutritional depletion, and low pH. Cancer cells adapt to these stresses and circumvent cell death. When the antiapoptotic signals overcome the stress, cancer cells might acquire physiologic functions, such as invasiveness, instead of cell death. Here, we report that tumor cells acquire an invasive capacity from apoptotic signals through caspase activation. We treated rat ascites hepatoma MM1 cells with an apoptosis-inducing drug, etoposide, or hypoxia, and assessed the invasion capacity with an in vitro bioassay. Although MM1 cells hardly showed invasiveness in serum-free medium, under stress conditions, invasive capacity accompanied with morphologic change was induced with caspase-3 activation. Such stress-induced invasion as well as morphologic change was suppressed by blocking caspase-3 activity with caspase inhibitors or by RNA interference of caspase-3. In contrast, lysophosphatidic acid-induced invasiveness was not affected by caspase-3 inhibition. These results suggest that caspase-3 activation contributes to the stress-induced invasive capacity of these cancer cells.